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(57) ABSTRACT

A downhole motor having an improved thread fastening
structure 1s proposed. In the downhole motor, a thread
structure disposed therein and having ridges formed at both
end portions at a predetermined distance from ends 1is
improved and the internal structures of a first coupler and a
second coupler 1n which the end portions of the thread are
respectively inserted and fastened are improved to corre-
spond to the end portions of the thread, thereby being able
to 1mprove sealing ability.

4 Claims, 5 Drawing Sheets
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DOWNHOLE MOTOR THAT IMPROVED
THREAD FASTENING STRUCTURE

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority to Korean Patent
Application No. 10-2019-0084436, filed on Jul. 12, 2019,
the entire contents of which 1s incorporated herein for all
purposes by this reference. This present mnvention i1s based
on the work supported by Korea Agency for Infrastructure
Technology Advancement grant funded by Ministry of
Land, Infrastructure and Transport (20IFIP-B133621-04,
Development of directional mud motor and direction control
technology of drilling system).

TECHNICAL FIELD

The present invention relates to a downhole motor having
an 1mproved thread fastening structure and, more particu-
larly, to a downhole motor 1n which a thread structure
disposed therein and having ridges formed on both end
portions at a predetermined distance from ends 1s improved
and the internal structures of a first coupler and a second
coupler 1n which the end portions of the thread are respec-
tively inserted and fastened are improved to correspond to
the end portions of the thread, thereby being able to improve
sealing ability.

BACKGROUND ART

In general, a directional motor 1s a drilling instrument that
can bore while 3-dimensionally changing the route and
direction to the target point under the ground and 1s gener-
ally used mainly in North America, but 1t is increasingly
required to develop an mdependent technology even 1n our
country due to an increase of the o1l industry and construc-
tion 1 various pipelines.

As mventions related to a directional motor 1n the related
art, Korean Patent Application Publication No. 10-2017-
0005445, titled “mud motor transmission”, Korean Patent
Application Publication No. 10-2018-0052760, titled “steel
alloy with high strength, high impact toughness and excel-
lent fatigue life for mud motor shaft applications™, and
Korean Patent No. 10-1938139, titled “a mud motor having
a power transmission” have been proposed and published.

In Korean Patent Application Publication No. 10-2017-
0005445, titled “mud motor transmission”, an invention
related to an apparatus that includes a new coupling allow-
ing for transmission of torsion energy and can substantially
remove or reduce angular changes generated 1 input shaifts
by allowing for transmission torsion energy irom one shaft
to another shait and receiving arrangements ol eccentric or
parallel offset shafts has been proposed; In Korean Patent
Application Publication No. 10-2018-0052760, titled “steel
alloy with high strength, high impact toughness and excel-
lent fatigue life for mud motor shaft applications”, an
invention relates to a compound that enables deeper drilling
by providing a strong shait material having not only high
impact toughness, but also an excellent rotation buckling
fatigue lifespan has been proposed; and In Korean Patent
No. 10-1958139, titled “a mud motor having a power
transmission”, an invention related to an apparatus that
enables smooth power transmission by including a connec-
tor that has a cylindrical shape with open top and bottom and
1s stalled between a driving shaft and a bit shaft such that
the upper portion thereof 1s coupled to the driving shait and
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2

the lower end thereof 1s coupled to a driven bearing groove
formed on the inner surface of the bit shaft has been
proposed.

However, according to these inventions in the related art,
there 1s a problem that a small amount of mud that 1s
delivered may leak due to poor coupling between a thread
and another part or structural limitation, so Teflon tape 1s
wound around the ridges of the thread and epoxy 1s applied
to solve the problem, but 1n this case, there 1s a problem that
costs are increased and the work process becomes compli-
cated.

Therefore, 1t 1s required to develop an apparatus that can
prevent leakage of mud due to poor coupling between a
thread and another part or structural limitation and can
prevent generation of costs and complication of the work
process due to applying Teflon tape and applying epoxy.

The description provided above as a related art of the
present 1nvention 1s just for helping understanding the
background of the present invention and should not be
construed as being included 1n the related art known by those
skilled 1n the art.

DOCUMENTS OF RELATED ART

| Patent Documents|

(Patent Document 1) Korean Patent Application Publica-
tion No. 10-2017-0005445 (Jan. 1, 2017);

(Patent Document 2) Korean Patent Application Publica-
tion No. 10-2018-0052760 (May 18, 2018); and

(Patent Document 3) Korean Patent No. 10-1938139
(Mar. 7, 2019).

DISCLOSURE
Technical Problem

The present invention has been made 1n an effort to solve
the problems described above and an objective of the present
invention 1s to provide a downhole motor having an
improved thread fastening structure that has an improved
sealing ability by proposing a solution about the problem 1n
the related art that mud that 1s delivered therein leaks due to
poor coupling between a thread and another part or struc-
tural limitation and the problem that although it 1s possible
to wind Tetlon tape around the ridges of the thread and apply
epoxy to the thread to sufliciently seal the thread, but 1n this
case, costs are generated and the work process becomes
complicated due to Tetlon tape and epoxy.

Technical Solution

In order the achieve the objectives, a downhole motor
having an improved thread fastening structure according to
the present invention includes: a thread having a hole therein
formed through a first end and a second end and having
ridges formed on outer surtaces of a first end portion and a
second end portion at predetermined distances respectively
from the first end and the second end; a first coupler having
a mud inlet formed with a predetermined depth from a first
end, having a first close-contact surface and first grooves
that are sequentially formed from the inlet to correspond to
the first end portion of the thread, and having a first coupling
inlet formed from the first grooves to a second end to 1nsert
the thread therein; and a second coupler having a second
coupling inlet formed with a predetermined depth from a
first end to insert the thread therein, and having second
grooves and a second close-contact surface sequentially
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formed from the second coupling inlet to a second end to
correspond to the second end portion of the thread.

Advantageous Effects

According to the downhole motor having an improved
thread fastening structure of the present invention, the
structure of the thread 1s improved by forming rndges formed
on both end portions of the thread at a predetermined
distance from ends and the structures 1s improved by form-
ing grooves and close-contact surfaces corresponding to end
portions of the thread are formed i each of a first coupler
and a second coupler in which the thread 1s inserted and
tastened. Accordingly, there 1s an effect that 1t 1s possible to
prevent leakage of mud due to poor fitting of ridges and
grooves or structural limitation. Accordingly, it 1s not
required to use Teflon tape and epoxy for improving a
sealing ability, so there 1s an effect that 1t 1s possible to
prevent complication of a work process.

The objectives, features, and other advantages of the
present invention will be clearly understood from the
detailed description referring to the accompanying draw-
Ings.

DESCRIPTION OF DRAWINGS

The above and other objectives, features and other advan-
tages of the present mvention will be more clearly under-
stood from the following detailed description when taken 1n
conjunction with the accompanying drawings, in which:

FIG. 1 1s a perspective view showing the external appear-
ance of a downhole motor having an improved thread
fastening structure according to the present invention;

FIGS. 2A and 2B are exemplary views showing that a first
coupler and a second coupler are coupled to an end and
another end, respectively, of the thread of a downhole motor
having an improved thread fastening structure;

FIG. 3 1s a cross-sectional view showing a coupling state
of a thread 1n the related art; and

FIG. 4 1s an exemplary view showing a first protrusion
and a slit formed 1n the downhole motor having an improved
thread fastening structure according to the present invention.

DETAILED DESCRIPTION OF TH.
INVENTION

L1

The present invention relates to a downhole motor having
an 1improved thread fastening structure, which includes:

a thread 100 having a through-hole therein formed
through a first end and a second end and having ridges 102
formed on the outer surfaces of a first end portion and a
second end portion at predetermined distances respectively
from the first end and the second end;

a first coupler 110 having a mud inlet 111 formed with a
predetermined depth from a first end, having a first close-
contact surface 112 and first grooves 113 that are sequen-
tially formed from the inlet 111 to correspond to the first end
portion of the thread 100, and having a first coupling inlet
114 formed from the first grooves 113 to a second end to
isert the thread 100 therein; and

a second coupler 120 having a second coupling mlet 121
formed with a predetermined depth from a first end to 1nsert
the thread 100 therein, and having second grooves 122 and
a second close-contact surface 123 sequentially formed from
the second coupling 1nlet 121 to a second end to correspond
to the second end portion of the thread 100.
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Hereinatter, embodiments of the present invention are
described 1n detail with reference to the accompanying
drawings.

First, the thread 100, as shown 1n FIG. 1, 1s a part disposed
in the downhole motor 10 and transmitting power by con-
necting the first coupler 110 and the second coupler 120, and

may be a National Pipe Thread (NPT) of several well-known
threads that have a through-hole therein formed through a

first end and a second end and have ridges 102 on the outer

surfaces of a first end portion and a second end portion, as
shown i FIGS. 2A and 2B.

Accordingly, the thread 100 1s coupled to the first coupler
110 and the second coupler 120 by the rndges 102 formed on
the outer surfaces of the first end portion and the second end
portion thereolf, thereby being able to transmit power from
the first coupler 110 to the second coupler 120 and enable
mud to be delivered through the through-hole.

The rndges 102 on the first end portion of the thread 100

are formed at a predetermined distance from the first end of
the thread 100 and the ridges 102 on the second end portion
of the thread 100 are also formed at a predetermined distance
from the second end of the thread 100. Accordingly, contact
portions 101 that have a flat surface because the ridges 102
are not formed can be formed with the same lengths and
areas on both end portions of the thread 100.

However, the ridges 102 bordering on the contact portions
101 at both end portions of the thread 100 may not have the
same lengths and areas, so the lengths and areas of the ridges
102 can be changed in accordance with the lengths and areas
of the grooves 113 and 122 formed 1n the first coupler 110
and the second coupler 120, respectively.

The contact portions 101 are formed to secure suflicient
sealing ability by solving problems that are generated when
common ridges and grooves are fitted to each other, and 1t
may be possible to form the ridges 102 by forming ridges
102 on the entire first end portion and second end portion
and then milling some of the ridges 102.

That 1s, 1n a common case 1 which ridges are fitted to
grooves, there 1s a possibility of substances having fluidity
such as fluid flows into the grooves along the ridges.
Therefore, according to a thread of the related art in which
ridges are formed on the entire first end portion and second
end portion, as shown 1n FIG. 3, 1t 1s required to secure a
suflicient sealing ability in order to prevent leakage of fluid
by winding Teflon tape on the ridges and apply epoxy to the
ridges.

However, according to this method, there 1s a problem
that costs are required to purchase Teflon tape and epoxy, the
work process becomes complicated, and some pieces of
Tetlon tape may enter an apparatus. Accordingly, the present
invention provides an eflect that it 1s possible to secure a
suflicient sealing ability even through the structure without
the work process of winding Teflon tape on the ridges 102
and applying epoxy to the ridges 120 by forming the contact
portion at each of the first end portion and the second end
portion of the thread 100.

As shown in FIGS. 2A and 2B, the first coupler 110 1s a
part disposed 1n the downhole motor 10 and transmitting
power by being fastened to the first end portion of the thread
100. The first coupler 110 has the mud inlet 111 formed with
a predetermined depth from the first end, has the first
close-contact surface 112 and the first grooves 113 sequen-
tially formed from the mud inlet 111 to correspond to the
first end portion of the thread 100, and has the first coupling
inlet 114 formed from the first grooves 113 to the second end
to msert the thread 100.
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Accordingly, 1t 1s possible to couple the thread 100 to the
first coupler 110 by inserting the first end portion of the
thread 100 into the first coupler 110 through the first

coupling inlet 114, in which the contact portion 101 comes
in close contact with the first close-contact surface 112 and
the ridges 102 are fitted to the first grooves 113 by the
external shape of the thread 100 and the internal shape of the
first coupler 110 described above.

Since the length and area of the first close-contact surface

112 are the same as the length and area of the contact portion
101, when the first end portion of the thread 100 1s inserted
in the first coupler 110, the end should be positioned on the
border between the mud inlet 111 and the first close-contact
surtace 112, but the lengths and areas of the first grooves 113
not having this limitation may be the same as or larger than
the lengths and areas of the ridges 102.

That 1s, when the length and area of the contact portion
101 are larger than the length and area of the first close-
contact surface 112, a portion of the contact portion 101
which does not come 1n close contact with the first close-
contact surface 112 1s inserted into the coupling inlet,
whereby a circular groove that can be filled with mud 1s
formed 1n the coupling inlet. Further, the mud filling the
circular groove may be compressed and solidified or may be
torcibly moved into the gap between the first close-contact
surface 112 and the contact portion 101 and then tlow out of
the first coupler 110 along the ridges 102 by continuous mud
inflow pressure. Further, it may be difficult to separate the
thread 100 and the first coupler 110 due to the solidified
mud.

Accordingly, although it 1s preferable that the length and
area of the contact portion 101 are the same as or smaller
than the length and area of the first close contact surface 112,
the present invention 1s characterized in that the length and
area of the contact portion 101 are made the same as the
length and area of the first close contact surface 112 to
stabilize coupling and improve fastening force between the
thread 100 and the first coupler 110.

As described above, since the contact portion 101 1s
formed by forming ridges 102 on the entire first end portion
and second end portion of the thread 100 and then milling
some of the ndges, it 1s apparent that the thickness of the
portion, on which the contact portion 101 1s formed, of the
first end portion of the thread 100 1s decreased in comparison
to the thickness of the other portion on which the ndges 102
are Tormed, and 1t 1s also apparent that the internal shape of
the first coupler 110 should be formed to correspond to the
shape of the end portion of the thread 100.

Therefore, a first stopping step 115 to which the ridges
102 of the thread 100 are locked 1s formed on the border
between the first close-contact surface 112 and the first
grooves 113, and according to this structure, the first stop-
ping step 115 limits the depth to which the thread 100 can
be inserted 1n the first coupler 110 at a predetermined level
and further improves the sealing ability for the thread 100.

As shown 1n FIG. 4, a circular first protrusion 116 may be
formed toward the first coupling inlet 114 at the first
stopping step 115, and a slit 103 1n which the first protrusion
116 can be fitted may be formed on a side a ridge 102 on the
first end portion of the thread 100 to correspond to the first
protrusion 116.

Accordingly, when the thread 100 1s fastened to the first
coupler 110, the first protrusion 116 1s fitted into the slit 103,
and this structure increases the fastening force between the
thread 100 and the first coupler 110 and further improves the
sealing ability for the thread 100.
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6

That 1s, close contact between the contact portion 101 and
the first close-contact surface 112, the first stopping step 115,
and the structure 1n which the first protrusion 116 1s {itted 1n
the slit 103 are factors that triply improve the sealing ability
for the thread 100 when the thread 100 and the first coupler
110 are coupled to each other.

Further, a pair of first protrusions 116 may be formed with
a predetermined gap therebetween to improve sealing abil-
ity, and 1n this case, a pair of slits 103 may also be formed.

As shown 1n FIGS. 2A and 2B, the second coupler 120 1s
a part disposed in the downhole motor 10 and receiving
power by being fastened to the second end portion of the
thread 100. The second coupler 120 has the second coupling
inlet 121 formed with a predetermined depth from the first
end thereof to insert the thread 100 and has the second
grooves 122 and the second close-contact surface 123
sequentially formed from the coupling inlet to the second
end to correspond to the send end portion of the thread 100.

Accordingly, 1t 1s possible to couple the thread 100 to the
second coupler 120 by inserting the second end portion of
the thread 100 into the second coupler 120 through the
second coupling 1nlet 121, 1n which the contact portions 101
come 1n close contact with the second close-contact surface
123 and the ridges 102 are fitted to the second grooves 122
by the external shape of the thread 100 and the internal shape
of the second coupling portion 120 described above.

A second stopping step 124 corresponding to the first
stopping step 115 1s also formed at the board between a
second groove 122 and the second close-contact surface 123
in the second coupler 120 to lock the ridges 102 of the thread
100. Accordingly, the second end portion of the thread 100
inserted 1n the second coupler 120 1s positioned at the end of
the second coupler, but 1s not exposed out of the second
coupler 120.

That 1s, as described above, since the first end portion of
the thread 100 1s inserted to a predetermined depth in the
first coupler 110, but the second end portion 1s 1inserted to the
same position as the end of the second coupler 120 through
the second coupler 120, an outlet for discharging mud 1s not
specifically formed at the second coupler 120, as compared
with that the mud inlet 111 1nto which mud can flow 1s
formed at the first coupler 110.

As described above, since the contact portion 101 having
the same areas are respectively formed on both end portions
of the thread 100, the length and area of the second close-
contact surface 123 formed 1n the second coupler 120 should
be the same as the length and area of the first close-contact
surface 112, but the ndges 102 on both end portions of the
thread 100 are not necessarily the same 1n area. Accordingly,
the length and area of the second grooves 122 may be the
same as or different from the length and area of the first
grooves 113 and the length and area of the second coupling
inlet 121 may also be the same as or different fro the length
and area of the first coupling inlet 114.

A second circular protrusion may be formed toward the
second coupling 1nlet 121 at the second stopping step 124,
the same way as the {irst stopping step 115, and a slit 103 1n
which the second protrusion can be fitted may be formed on
a groove 102 at the second end portion of the thread 100 to
correspond to the second protrusion.

Accordingly, when the thread 100 1s fastened to the
second coupler 120, the second protrusion 1s fitted into the
slit 103, and this structure increases the fastening force
between the thread 100 and the second coupler 120 and
turther improves the sealing ability for the thread 100.

That 1s, close contact between the contact portion 101 and
the second close-contact surface 123, the second stopping
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step 124, and the structure in which the second protrusion 1s
fitted 1n the slit 103 are factors that triply improve the sealing
ability for the thread 100 when the thread 100 and the first
coupler 120 are coupled to each other.

In this configuration, a pair of second protrusions may be
formed with a predetermined gap therebetween to improve
sealing ability, and 1n this case, a pair of slits 103 may also
be formed.

The embodiments described above are provided as
examples so that the spirit of the present invention can be
suiliciently communicated to those skilled 1n the art, and the
present mvention may be implemented in other ways with-
out being limited to the embodiments.

Parts not related to description were omitted in the
drawings to clearly describe the present disclosure and the
width, length, thickness, etc. of components may be exag-
gerated or reduced in the drawings for convenience.

Like reference numerals indicate the same components
throughout the specification.

Although the present invention was provided above 1n
relation to specific embodiments shown 1n the drawings, 1t
1s apparent to those skilled in the art that the present
invention may be changed and modified 1n various ways
without departing from the scope of the present invention,
which 1s described 1n the following claims.

The 1nvention claimed 1s:

1. A downhole motor having an improved thread fastening
structure to be used for drilling at an o1l field, the downhole
motor comprising;

a thread having a hole therein formed through a first end
and a second end and having ridges formed on outer
surfaces of a first end portion and a second end portion
at predetermined distances respectively from the first
end and the second end;

10

15

20

25

30

8

a first coupler having a mud 1inlet formed with a prede-
termined depth from a first end, having a first close-
contact surface and first grooves that are sequentially
formed from the inlet to correspond to the first end
portion of the thread, and having a first coupling inlet
formed from the first grooves to a second end to 1nsert
the thread therein; and

a second coupler having a second coupling inlet formed
with a predetermined depth from a first end to insert the
thread therein, and having second grooves and a second
close-contact surface sequentially formed from the

second coupling 1nlet to a second end to correspond to
the second end portion of the thread.

2. The downhole motor of claim 1, wherein the thread 1s
a National Pipe Taper (NPT) thread.

3. A downhole motor of claim 1, wherein a {irst stopping
step to which the ridges of the thread are locked 1s formed
on a border between the first close-contact surface and the
first grooves, and

a second stopping step 1s formed at a board between the
second grooves and the second close-contact surface 1n
the second coupler to lock the rnidges of the thread.

4. The downhole motor of claim 3, wherein a first
protrusion 1s formed toward the first coupling inlet at the first
stopping step,

a second protrusion 1s formed toward the second coupling,
inlet at the second stopping step, and

slits 1n which the first protrusion and the second protru-
sion are respectively fitted are formed respectively at
both end portions of the thread.
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